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DETAILED ACTION 
Summary 

1 . This is the initial Office Action based on the Stacked Thermocouple Structure and 
Sensing Devices Formed Therewith. 

2. Claims 1-20 are currently pending and have been fully considered. 

Oath/Declaration 

3. The oath or declaration is defective. A new oath or declaration in compliance with 37 

CFR 1 .67(a) identifying this application by application number and filing date is required. See 

MPEP §§ 602.01 and 602.02. 

The oath or declaration is defective because: 

It was not executed in accordance with either 37 CFR 1.66 or 1.68. 

Claim Objections 

4. Claim 20 is objected to because of the following informalities: Claims 16 and 20 are 
duplicate claims depending from independent claim 12. It is construed that applicant intends to 
only claim the limitations of claim 16 and to remove the duplicate claim, claim 20. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
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such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

7. Claims 1-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
HAMAMOTO et al. (U.S. PG-Pub 2002/0185169 Al). 

a. With regards to claim 1, HAMAMOTO et al. discloses a stacked thermocouple 
structure (FIG. 1) comprising a plurality of first conductors (6, FIG. 1 & 2) on a surface 
(la, FIG. 2) and forming a first material (1^' sentence, [0041]), each of the first 
conductors having first and second ends and a thickness in a direction normal to the 
surface (FIG. 1 & 2), a dielectric layer (7, FIG. 2) on each of the first conductors, a 
plurality of second conductors (8, FIG. 1 & 2) on the dielectric layer and formed of a 
second material (2"'' sentence, [0041]) that differs from the first material. Each second 
conductors having a thickness in a direction normal to the surface (FIG. 1 & 2), a first 
end overlying and contacting the first end of the corresponding first conductor (FIG. 1), 
and a second end overlying but separated from the second end of the corresponding first 
conductor by the dielectric layer (FIG. 1 & 2), and a plurality of third conductors (8, FIG. 
1 & 2). As depicted in FIG. 2, the portion of the conductor 8, that fills contact holes 7a, is 
construed to be the second conductors while the portion of conductor 8 that is above and 
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to the side of contact holes 7a, is construed to be the third conductors. HAMAMOTO et 
al. discloses the third conductors (8, FIG. 1 & 2) electrically interconnecting the second 
end of one of the second conductors with the second end of one of the first conductors 
other than the first conductor on which the second conductor lies (FIG. 1). 

b. With regards to independent claim 1, HAMAMOTO et al. does not appear to 
explicitly teach the second conductor having a thickness that is smaller than the thickness 
of the third conductor as claimed in claims 1 and 12 or a thickness that is three times 
smaller than that of the third conductor as claimed in claims 4 and 14. However, FIG. 2 
appears to depict the second conductor (8 at the portion filling the contact holes 7a, FIG. 
2) to be three times thinner than that of the third conductor (8 at the portion above and to 
the side of contact holes 7a, FIG. 2). Altematively, it would have been obvious to a 
person with ordinary skill to have the portion of the second conductors, which fill the 
contact holes, to be thinner than the third conductors since the contact holes are formed 
fi-om a solid dielectric layer (7, FIG. 2) in which a thinner layer would yield less material 
to etch, or remove by other processes, to create the contact holes (7a, FIG. 2). 

c. With regards to claim 2, HAMAMOTO et al. discloses second conductors (8, 
FIG. 1 & 2), in the portion that fills contact holes 7a, and third conductors (8, FIG. 1 «& 2) 
which are formed with the same material as the second conductors (2°'' sentence, [0041]). 

d. With regards to claim 3, HAMAMOTO et al. does not appear to explicitly 
disclose the dielectric layer having a thickness less than the thickness of the second 
conductor. However, it would have been obvious to a person having ordinary skill in the 
art to form a dielectric layer that has a thickness less than that of the thickness of the 
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second conductor since the only difference between the claimed invention, as claimed in 
claims 3 and 13, and the thermopile sensor, as disclosed by HAMAMOTO et al., is the 
claimed relative proportions of the dielectric layer and the second conductor, which the 
dielectric layer in the claimed invention would not perform differently than that of the 
thermopile sensor disclosed by HAMAMOTO et al. which is to insulate the first and 
second conductors from one another except at the contact hole portions (MPEP 2144.04 
A) since it is generally obvious to change the relative dimensions. Alternatively, it would 
have been obvious to a person with ordinary skill to form a dielectric layer that has a 
thickness less than that of the thickness of the second conductor since the contact holes 
are formed from a solid dielectric layer (7, FIG. 2) in which a thinner layer would yield 
less material to etch, or remove by other processes, to create the contact holes (7a, FIG. 
2). 

e. With regards to independent claim 4, HAMAMOTO et al. does not appear to 
explicitly teach the second conductor having a thickness that is smaller than the thickness 
of the third conductor as claimed in claims 1 and 12 or a thickness that is three times 
smaller than that of the third conductor as claimed in claims 4 and 14. However, FIG. 2 
appears to depict the second conductor (8 at the portion filling the contact holes 7a, FIG. 
2) to be three times thinner than that of the third conductor (8 at the portion above and to 
the side of contact holes 7a, FIG. 2). Alternatively, it would have been obvious to a 
person with ordinary skill to have the portion of the second conductors, which fill the 
contact holes, to be thinner than the third conductors since the contact holes are formed 
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from a solid dielectric layer (7, FIG. 2) in which a thinner layer would yield less material 
to etch, or remove by other processes, to create the contact holes (7a, FIG. 2). 

f. With regards to claim 5, HAMAMOTO et al. discloses the third conductors (8, 
FIG. 1) and the second ends of the first and second conductors defining a cold junction 
(12, FIG. 1 and 3"* sentence, [0045]). 

g. With regards to claim 6, HAMAMOTO et al. discloses the first material being 
polysilicon (1^* sentence, [0041]) and the second material being aluminum (2°'' sentence, 
[0041]). 

h. With regards to claim 7, HAMAMOTO et al. discloses the first and second 
conductors which define steps and are traversed by the third conductors (FIG. 2). 

i. With regards to claim 8, HAMAMOTO et al. discloses the surface defined by a 
second dielectric layer (5, FIG. 2) on a substrate (1, FIG. 2) and each of the first 
conductors (6, FIG. 2) is on the second dielectric layer. 

j. With regards to claim 9, HAMAMOTO et al. discloses the second conductors (8, 
FIG. 2 {the portion filling contact holes 7a}) having lateral widths less than lateral widths 
of the first conductors (6, FIG. 2) so as to define steps from the substrate to the second 
conductors, the steps being traversed by the third conductors, 
k. With regards to claim 10, HAMAMOTO et al. discloses a thermopile sensor 
which include power terminals (13 & 14, FIG. 1) and inherently produces an output 
dependent on a temperature difference between the first (11, FIG. 1) and second (12, FIG. 
1) ends of the first and second conductors. 
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1. With regards to claim 11, HAMAMOTO et al. discloses a thermopile that is a 
component of a thermal sensor package (1^* sentence, [0002]). 

m. With regards to claim 12, HAMAMOTO et al. discloses a stacked thermocouple 
structure of a thermopile (FIG. 1) that inherently produces an output dependent on a 
temperature difference between hot (11, FIG. 1) and cold (12, FIG. 1) junctions of the 
thermopile, the stacked thermocouple structure comprising a plurality of first conductors 
(6, FIG. 1 & 2) on a surface (la, FIG. 2) and forming a first material (1^* sentence, 
[0041]), each of the first conductors having first and second ends and a thickness in a 
direction normal to the surface (FIG. 1 & 2), a dielectric layer (7, FIG. 2) on each of the 
first conductors, a plurality of second conductors (8, FIG. 1 & 2) on the dielectric layer 
and formed of a second material (2°'* sentence, [0041]) that differs fi-om the first material, 
Each second conductors having a thickness in a direction normal to the surface (FIG. 1 & 
2), a first end overlying and contacting the first end of the corresponding first conductor 
(FIG. 1) to define one of the hot junctions (11, FIG. 1), and a second end overlying but 
separated from the second end of the corresponding first conductor by the dielectric layer 
(FIG. 1 & 2), and a plurality of third conductors (8, FIG. 1 & 2) formed of a second 
material (2°'* sentence, [0041]). As depicted in FIG. 2, the portion of the conductor 8, that 
fills contact holes 7a, is construed to be the second conductors while the portion of 
conductor 8 that is above and to the side of contact holes 7a, is construed to be the third 
conductors. HAMAMOTO et al. discloses the third conductors (8, FIG. 1 & 2) 
electrically interconnecting the second end of one of the second conductors with the 
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second end of one of the first conductors other than the first conductor on which the 
second conductor lies (FIG. 1) and defines one of the cold junctions (12, FIG. 1). 
n. With regards to independent claims 12 and 14, HAMAMOTO et al. does not 
appear to explicitly teach the second conductor having a thickness that is smaller than the 
thickness of the third conductor as claimed in claim 12 or a thickness that is three times 
smaller than that of the third conductor as claimed in claim 14. However, FIG. 2 appears 
to depict the second conductor (8 at the portion filling the contact holes 7a, FIG. 2) to be 
three times thinner than that of the third conductor (8 at the portion above and to the side 
of contact holes 7a, FIG. 2). Altematively, it would have been obvious to a person with 
ordinary skill to have the portion of the second conductors, which fill the contact holes, to 
be thinner than the third conductors since the contact holes are formed from a solid 
dielectric layer (7, FIG. 2) in which a thinner layer would yield less material to etch, or 
remove by other processes, to create the contact holes (7a, FIG. 2). 
o. With regards to claim 13, HAMAMOTO et al. does not appear to explicitly 
disclose the dielectric layer having a thickness less than the thickness of the second 
conductor. However, it would have been obvious to a person having ordinary skill in the 
art to form a dielectric layer that has a thickness less than that of the thickness of the 
second conductor since the only difference between the claimed invention, as claimed in 
claims 3 and 13, and the thermopile sensor, as disclosed by HAMAMOTO et al, is the 
claimed relative proportions of the dielectric layer and the second conductor, which the 
dielectric layer in the claimed invention would not perform differently than that of the 
thermopile sensor disclosed by HAMAMOTO et al. which is to insulate the first and 
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second conductors from one another except at the contact hole portions (MPEP 2144.04 
A) since it is generally obvious to change the relative dimensions. Alternatively, it would 
have been obvious to a person with ordinary skill to form a dielectric layer that has a 
thickness less than that of the thickness of the second conductor since the contact holes 
are formed from a solid dielectric layer (7, FIG. 2) in which a thinner layer would yield 
less material to etch, or remove by other processes, to create the contact holes (7a, FIG. 
2). 

p. With regards to claim 15, HAMAMOTO et al. discloses the first material being 
polysilicon (1^* sentence, [0041]) and the second material being aluminum (2°'* sentence, 
[0041]). 

q. With regards to claim 16, HAMAMOTO et al. discloses a thermopile that is a 

component of a thermal sensor package (l'*^ sentence, [0002]). 

r. With regards to claim 17, HAMAMOTO et al. discloses the first and second 

conductors which define steps and are fraversed by the third conductors (FIG. 2). 

s. With regards to claim 18, HAMAMOTO et al. discloses the surface defined by a 

second dielectric layer (5, FIG. 2) on a subsfrate (1, FIG. 2) and each of the first 

conductors (6, FIG. 2) is on the second dielectric layer. 

t. With regards to claim 19, HAMAMOTO et al. discloses the second conductors (8, 
FIG. 2 {the portion filling contact holes 7a}) having lateral widths less than lateral widths 
of the first conductors (6, FIG. 2) so as to define steps from the subsfrate to the second 

conductors, the steps being traversed by the third conductors. 
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Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

DU et al. (U.S. Patent 6,300,554 Bl) shows thermoelectric sensor not claimed in 
application. 

KUBO (U.S. PG-Pub 2002/0069909 Al) shows thermo sensor not claimed in application. 

MORITA et al. (U.S. PG-Pub 2002/0069910 Al) shows thermo sensor with dielectric 
layer being thinner than second electrode not claimed in application. 
1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DUSTIN Q. DAM whose telephone number is (571)270-5120. 
The examiner can normally be reached on Monday through Thursday, 7:30 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Barbara Gilliam can be reached on (571)272-1330. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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